Introduction
============

The global human immunodeficiency virus (HIV) epidemic continues to expand, with an estimated five million people becoming infected each year. Over the decades, the epidemic once dominated by infected males has become progressively feminized, with over half of adults living with HIV being women.[@b1-ijwh-5-399] In sub-Saharan Africa, where about two-thirds of the global disease burden resides, 57% of adults living with HIV are women. As more women contract the virus, the number of children infected from their mothers has been growing.[@b1-ijwh-5-399] Every day there are nearly 1800 new HIV infections in children under 15 years of age, more than 90% occurring in the developing world. Most (about 90%) of these infections are associated with mother-to-child-transmission (MTCT). In addition, every day 1400 children under 15 years of age die of an HIV-related illness.[@b2-ijwh-5-399]

MTCT accounts for the vast majority of the more than 700,000 estimated new HIV infections in children worldwide annually.[@b3-ijwh-5-399] These infection rates are disproportionately distributed geographically. While MTCT, in the context of antiretroviral prophylaxis is below 1% in Europe and the USA, it exceeds 30% in many poorly resourced countries, with sub-Saharan Africa carrying the highest burden.[@b4-ijwh-5-399],[@b5-ijwh-5-399] Without intervention, HIV-infected mothers have a 35% overall risk of transmitting HIV to their child during pregnancy, delivery, and breastfeeding.[@b6-ijwh-5-399] However, an effective prevention of MTCT can occur when HIV testing and other preventive interventions form part of comprehensive maternal and child health programmes.[@b3-ijwh-5-399] HIV prevalence among antenatal clients in Nigeria was 4.6% as at November 2011, while the number of pregnant women who received antiretroviral drugs (ARVs) for PMTCT was 32%, while estimated number of HIV exposed infants at risk of MTCT annually was 85,450.[@b7-ijwh-5-399]

The pandemic has reversed the gains in child survival made in many of the worst affected countries and has dramatically reduced average life expectancy in those countries.[@b8-ijwh-5-399] Thus prevention of MTCT (PMTCT) of an HIV infection is a politically and scientifically accepted approach to reduce the impact of HIV, especially on children.[@b9-ijwh-5-399] Clinical trials have demonstrated that ARV prophylaxis, when administered to mothers and their newborn babies, can reduce the risk of MTCT by approximately 75%.[@b3-ijwh-5-399] The Nigerian national goals for PMTCT, as stated in the 2005 National Policy on HIV/AIDS, were to reduce MTCT by 50% by 2010, and to increase access to quality, confidential counseling and testing services by 50% that same year.[@b10-ijwh-5-399] This seems to be in consonance with the United Nations General Assembly Special Session (UNGASS) declaration in 2001.[@b11-ijwh-5-399]

The UN declaration established specific goals of reduction of the proportion of infants infected with HIV: reduced 20% by 2005, and reduced 50% by 2010.[@b11-ijwh-5-399] However, studies have shown that PMTCT services are low in sub-Saharan Africa,[@b12-ijwh-5-399] and where these services are available, they are grossly underused.[@b13-ijwh-5-399],[@b14-ijwh-5-399] PMTCT services uptake is still low in Nigeria, though most efforts are donor driven and are readily accessible in urban centers.[@b7-ijwh-5-399] This study aims to assess the knowledge and attitude of women in the reproductive age group, as regards PMTCT of HIV, thus guiding the concerned stake holders in responding decisively to issues on PMTCT of HIV/AIDS.

Materials and methods
=====================

This study was a descriptive cross sectional survey of women of reproductive age, (15 years--49 years) in Osogbo metropolis, Osun State in the south-western part of Nigeria. The study was carried out between October 2008 and March 2009. Osogbo has a population of approximately 950,000.[@b15-ijwh-5-399] Each of the two local governments making up the city has ten wards. Osogbo city was selected for this study because of its low HIV prevalence in comparison to the national average, and because of reported high average attendance at antenatal care clinics compared to the national average.[@b7-ijwh-5-399] The calculated minimum sample size of 380 was adjusted for nonresponse and a total of 420 respondents were recruited into the study using a multistage sampling technique.

The first stage involved the selection of eight wards randomly from the two local governments, (Osogbo and Olorunda) that constituted the Osogbo metropolis by balloting. All the streets in the selected wards were numbered and a simple random sampling technique was used to select two streets from each ward by balloting method in stage two. Samplings of all houses in the sixteen selected streets were done. All women within the age group 15 years--49 years who normally resided in the household were considered eligible for this study, and were interviewed. In houses where women were found, a brief introduction was performed and verbal consent was sought before the administration of questionnaires.

Data were collated via pretested, semistructured questionnaires which were interviewer administered. The questionnaire was translated to the local language and the researchers made efforts to ensure uniformity in the questions asked to avoid interobserver error. The questionnaire included sections on the sociodemographic data of the respondents, and knowledge and attitude towards the prevention of MTCT of HIV. Data were entered into a computer and analyzed using the Statistical Package for Social Sciences (SPSS) software version 15 (IBM, Corporation, Armonk, NY, USA). Composite attitude scores were computed for PMTCT-related attitude by scoring 1 for each correct answer and 0 for an incorrect answer. These scores were then summed up and divided by the total number of test items to arrive at an average attitude score per person. Association between sociodemographic characteristics and knowledge of PMTCT was examined by applying the Chi-square test with significance set at the 5% level.

Results
=======

Four hundred and twenty questionnaires were distributed. [Table 1](#t1-ijwh-5-399){ref-type="table"} shows the sociodemographic characteristics of the respondents, 233 (55.5%) were within the age group 21--30 years, mean age of respondents was 26.9 ± 7.4 years. The majority, 212 (50.5%) were students, 285 (67.9%) were Christians, and 394 (93.8%) were Yorubas. Many, 280 (66.7%) had tertiary education, 191 (45.5%) were single, and 252 (60%) had never had a child.

Almost all the respondents, 419 (99.8%), had heard about HIV/AIDS. The major source of information for 414 (98.6%) of the respondents was electronic media (radio and TV), then doctors (362, 86.20%), teachers (314, 74.9%), relatives (298, 71.1%), and partners, 282 (67.1%), as shown in [Table 2](#t2-ijwh-5-399){ref-type="table"}. Three hundred and eighty seven (92.1%) believed a mother can infect her child with HIV, while 292 (69.5%), 333 (79.3%), 363 (86.4%), and 239 (56.9%) agreed that MTCT of HIV takes place in utero, during delivery, through breastfeeding, and through invasive tests, respectively. However, some respondents (92, 21.9%) believed that MTCT of HIV takes place via mosquito bite. As shown in [Table 3](#t3-ijwh-5-399){ref-type="table"}, the majority of the respondents agreed that pregnant women should be screened for HIV, 394 (93.8%), referred to institutions where they can be monitored if infected, 387 (92.1%) and should not breastfeed her child if infected, 349 (83.1%). As shown in [Table 4](#t4-ijwh-5-399){ref-type="table"}, 384 (91.4%) of the respondents believed that the MTCT of HIV can be prevented. Some, 144 (34.3%), however believed that termination of pregnancy could be a method of prevention.

Many of the respondents, 275 (71.27%), had poor attitude towards PMTCT of HIV, while only 111 (28.73%) had good attitude. A greater percentage, 273 (65.0%), of the respondents had heard about voluntary confidential counseling and testing (VCCT) although as many as 147 (35.0%) of the respondents had not heard about VCCT. One hundred and forty three (34%) of the respondents were not aware of their HIV status, among the 277 (66.0%) of the respondents that were aware of their HIV status, 211 (76.28%), 48 (17.15%), and 18 (6.57%) were tested at clinics, schools, and at out-reaches, respectively. Of the 277 (66.0%), 22 (7.90%) claimed they were positive, 146 (52.8%) claimed they were negative, and 109 (39.3%) were unwilling to disclose their status. Cost was not a major factor in preventing the respondents from being HIV tested as only two (1.27%) of the nontested respondents indicated cost to be a deterrent to HIV testing.

Respondents with a lack of knowledge about VCCT as a deterrent to HIV testing were 45 (28.66%), while 41 (26.10%) had not been tested because they were not aware of any VCCT center. Most of the respondents, 349 (83.10%), would agree to VCCT, 36 (8.60%) would not agree, while 35 (8.30%) were not sure. Attitude was significantly associated with the knowledge of HIV status (*P* = 0.013). Most respondents without the knowledge of their current HIV status (63.6%) had poor attitude towards PMTCT. There is significant association between knowledge of MTCT and marital status (*P* = 0.029). Occupation, religion and education are significantly associated with knowledge about PMTCT, with *P*-values of 0.020, 0.000 and 0.001, respectively, as shown in [Table 5](#t5-ijwh-5-399){ref-type="table"}. Reported HIV status by the respondents was also associated with occupation, age, marriage setting, and parity with *P*-values of 0.002, 0.000, 0.000, and 0.039, respectively.

Discussion
==========

Women within the age group 15--49 years make up the majority of HIV infected people in Sub-Saharan Africa.[@b1-ijwh-5-399] This age group were the target of this study. A few of the respondents (0.2%) had never heard about HIV/AIDS. This result is in contrast to reports from some other studies in Nigeria, in which all the respondents were well aware of HIV/AIDS.[@b16-ijwh-5-399],[@b17-ijwh-5-399] The level of awareness in this study was however higher than that found in a related study in Iran,[@b18-ijwh-5-399] where an appreciable proportion of the respondents had never heard of HIV. Electronic media as the major source of information on HIV/AIDS in this study, is in agreement with other studies.[@b16-ijwh-5-399],[@b19-ijwh-5-399],[@b20-ijwh-5-399] This method of education should be encouraged as it has been observed that radio and television are readily accessible to most people. In addition, exposure to mass media communication on HIV and AIDS issues was significantly reported to be associated with reduced stigma and discrimination against people living with HIV/AIDs (PLWHAs).[@b21-ijwh-5-399] However, this source of information is vulnerable to misconception,[@b22-ijwh-5-399] and concerns about the comprehensiveness of messages being passed through this medium have been expressed.[@b23-ijwh-5-399]

MTCT rates in the developed world have fallen to less than 2% in recent years, largely because of the availability and widespread use of effective ART protocols, elective Cesarean delivery, and avoidance of breastfeeding.[@b24-ijwh-5-399]--[@b26-ijwh-5-399] One of the important contributors to perinatal HIV transmission is birth-canal exposure of the infant to HIV. In untreated mothers, Cesarean delivery is reported to offer MTCT risk reduction of 50% to 81% when compared with vaginal delivery.[@b26-ijwh-5-399] Cesarean delivery was identified by only 30.5% of our respondents as a means of prevention of MTCT of HIV. This is even higher than values obtained from studies in other parts of the country.[@b16-ijwh-5-399],[@b17-ijwh-5-399],[@b27-ijwh-5-399] This could be due to the belief of the average Nigerian woman that the pain of labor, which is associated with vaginal delivery, is the glory of motherhood, so the pain should be experienced by every mother. A deterrent factor could also be the cost of cesarean birth.

On average, about 15% of babies born to HIV-positive mothers will become infected through prolonged breastfeeding (24 months or more). This transmission risk is doubled if the mother becomes infected with the virus while breastfeeding.[@b28-ijwh-5-399] The majority of our respondents, unlike 24% of the respondents in a study done by Adeleke et al,[@b17-ijwh-5-399] agreed that a woman infected with HIV should not breastfeed her child. This is quite commendable in a typical African setting where so much cultural significance is attached to breastfeeding and a woman that refuses to breastfeed her child, regardless of the reason, may suffer significant stigmatization and discrimination. However, only 53.4% of our respondents knew that early cessation of breastfeeding prevents MTCT of HIV.[@b29-ijwh-5-399] This knowledge is important in a setting where breastfeeding has sociocultural attachment.

Less than half of our respondents were unaware of their HIV status with cost not stated as a deterrent to HIV testing by most of them, an indication that most of them were aware that HCT is free. An appreciable percentage of them also indicated that lack of knowledge about VCCT, and a lack of awareness of available centers for VCCT, were not the factors responsible. The question then is why have they not been tested? This could be due to the fear of being stigmatized, peradventure they test positive. The most important barrier to the use of the services was found to be fear of stigma and discrimination against HIV positive pregnant women.[@b30-ijwh-5-399],[@b31-ijwh-5-399] It is disheartening that even health workers have been implicated in the issue of stigmatization and discrimination.[@b32-ijwh-5-399] This may explain why more than one-third of the respondents who were aware of their status were unwilling to disclose it, despite our assurance of a high level of confidentiality.

Though the knowledge about PMTCT and voluntary counseling and testing (VCT) is quite high among the respondents, the majority have a bad attitude towards PMTCT. This is in contrast to a study done in Botswana, where having a high PMTCT knowledge score was a major factor associated with good attitude towards PMTCT.[@b33-ijwh-5-399] However, the attitude of respondents towards VCT can be said to be good, as the majority of them would agree to VCT. Sociocultural factors such as stigmatization of HIV-infected individuals have been found to be the major barrier toward widespread acceptance of VCT in Nigeria.[@b34-ijwh-5-399] In fact, the majority of antenatal attendees in a related study in Northeast-Nigeria implored greater involvement of their male partners and other significant family members during PMTCT counseling sessions, to guard against ejection, stigma, and discrimination if tested HIV positive.[@b35-ijwh-5-399]

There is a significant association between religion and knowledge about prevention of MTCT of HIV/AIDS (*P* \< 0.05) in which Christianity has the highest proportion (68.2%) of respondents with good knowledge about PMTCT. This finding could be due to the fact that religious leaders are getting involved in campaigns against HIV infection. Studies have showed that religious organizations are recognized for playing an important role in preventing new infections in Uganda.[@b36-ijwh-5-399],[@b37-ijwh-5-399] Nearly all of its major religious institutions, both Islamic and Christian, have been actively engaged in the country's struggle with HIV/AIDS.[@b36-ijwh-5-399] Many non-governmental organizations do plenty of collaborative work with religious organizations in Nigeria, all in a bid to increase awareness towards MTCT and its prevention. Unfortunately however, many faith-based organizations see immoral behavior as being the cause of the HIV/AIDS epidemic and they therefore decline involvement in preventive and intervention programmes.[@b15-ijwh-5-399] It is also important to note that over three-quarters of our respondents that have tested for HIV were tested at the clinic, though the reason for testing was not the focus of this study.

Conclusion and recommendations
==============================

The awareness of HIV/AIDS and knowledge about MTCT and PMTCT of HIV was quite high among the respondents. A significant number of respondents however, had a poor attitude towards PMTCT of HIV. A wide gap exists between the knowledge and attitude of PMTCT of HIV/AIDS. Health promotional activities and behavioral change through effective communication routes should be promoted. This would take targeted health education messages beyond impacting knowledge. A need for all relevant stakeholders in HIV-care to scale up PMTCT services to all women of reproductive age irrespective of location would make the services accessible to all, and assist in PMTCT of HIV.
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###### 

Sociodemographic characteristics of respondents (n = 420)

  Characteristics        Frequency n (%)
  ---------------------- -----------------
  Age group (years)      
   15--20                81 (19.3)
   21--30                233 (55.5)
   31--40                70 (16.7)
   41--50                36 (8.6)
  Occupation             
   Civil servant         75 (17.9)
   Trader                76 (18.1)
   Artisan               22 (5.2)
   Professional          23 (5.5)
   Unemployed            12 (2.8)
   Student               212 (50.5)
  Religion               
   Christianity          285 (67.9)
   Islam                 134 (31.9)
   Traditional           1 (0.2)
  Tribe                  
   Yoruba                394 (93.8)
   Ibo                   18 (4.3)
   Hausa                 4 (1.0)
   Others                4 (1.0)
  Level of education     
   No formal education   30 (7.2)
   Primary               15 (3.6)
   Secondary             95 (22.6)
   Tertiary              280 (66.7)
  Marriage setting       
   Monogamy              165 (39.3)
   Polygamy              41 (9.7)
   Single parent         23 (5.5)
   Unmarried             191 (45.5)
  Parity                 
   None                  252 (60.0)
  ≤4                     152 (36.3)
  \>4                    16 (3.8)

###### 

Respondents' knowledge about HIV/AIDS (n = 420)

  Variables                                             Frequency n (%)
  ----------------------------------------------------- -----------------
  Awareness of HIV/AIDS                                 
   Yes                                                  419 (99.80)
   No                                                   1 (0.20)
  Sources of information about HIV/AIDS                 
   Radio and TV                                         414 (98.60)
   Newspapers and magazines                             362 (86.20)
   Friends                                              345 (82.10)
   Relatives                                            298 (71.10)
   Teachers                                             314 (74.90)
   Doctors                                              358 (85.20)
   Partners                                             282 (67.10)
  Knowledge of modes of transmission                    
   Unprotected sex with an infected person              417 (99.3)
   Blood transfusion with infected blood                417 (99.3)
   Sharing of sharp objects                             410 (97.6)
   Casual contact such as hugging, handshakes           22 (5.2)
   Sharing of towel, spoons, etc                        48 (11.2)
   Insect bites like mosquitoes                         87 (20.7)
   Infected mother to child                             384 (91.4)
   Sleeping in the same room with infected individual   27 (6.4)
   Swimming pool and public toilet                      74 (17.6)
  Knowledge about MTCT of HIV                           
   A mother can infect her child with HIV               387 (92.1)
   MTCT of HIV takes place in utero/pregnancy           292 (69.5)
   Through labor/delivery                               333 (79.3)
   Through breast feeding                               363 (86.4)
   Through mosquito bite                                92 (21.9)
   Through invasive tests                               239 (56.9)

**Abbreviations:** AIDS, acquired immunodeficiency syndrome; MTCT, mother-to-child-transmission; HIV, human immunodeficiency virus.

###### 

Attitude of women of reproductive age towards HIV and MTCT (n = 420)

  Variables                                                                             Number (percentage)              
  ------------------------------------------------------------------------------------- --------------------- ---------- ------------
  Pregnant women should be screened for HIV                                             14 (3.4)              12 (2.9)   394 (93.8)
  Referral of HIV positive pregnant women to institutions where they can be monitored   21 (5)                12 (2.9)   387 (92.1)
  Use of antiretroviral drugs during pregnancy                                          24 (5.7)              22 (5.2)   374 (89.0)
  HIV infected pregnant women must deliver with skilled personnel                       28 (7.4)              25 (6.0)   364 (86.7)
  HIV infected pregnant women should not deliver at home or at TBAs                     68 (16.2)             32 (7.6)   320 (76.2)
  HIV infected woman may not breastfeed her child if there is risk of infection         47 (11.2)             24 (5.7)   349 (83.1)

**Abbreviations:** MTCT, mother-to-child-transmission; HIV, human immunodeficiency virus; TBA, traditional birth attendance.

###### 

Respondents knowledge of PMTCT

  Variable                                                   Frequency n (%)
  ---------------------------------------------------------- -----------------
  MTCT can be prevented                                      
   Yes                                                       384 (91.4)
   No                                                        36 (8.6)
  Means of prevention                                        
   Termination of pregnancy                                  144 (34.3)
   Avoidance of drug use                                     131 (31.2)
   Avoidance of smoking                                      154 (36.7)
   Abstinence from unprotected sex                           306 (72.9)
   Early cessation of breastfeeding                          227 (53.4)
   Faithfulness to one's sexual partner                      377 (89.8)
   Cesarean section delivery                                 292 (69.5)
   Avoidance of invasive tests                               286 (68.1)
   Avoidance of hugging, kissing, shaking infected person    35 (8.3)
   Use of herbs                                              59 (14.0)
   Use of antiretroviral drugs                               338 (80.5)
   Health education                                          385 (91.7)
   Transfusion only with screened blood and blood products   402 (95.7)
   Vaccination and immunization                              215 (51.0)

**Abbreviations:** MTCT, mother-to-child-transmission; PMTCT, prevention of mother-to-child-transmission.

###### 

Association between sociodemographic data and knowledge about PMTCT

  Variables                Knowledge n (%)   *P*-value   df      Remarks   
  ------------------------ ----------------- ----------- ------- --------- -----------------
  **Occupation**                                                           
  Civil servant            69 (18.0)         2 (8.0)     0.020   5         Significant
  Trader                   65 (17.0)         10 (40.0)                     
  Artisans                 18 (4.7)          3 (12.0)                      
  Professional             23 (6.0)          0 (0.0)                       
  Unemployed               10 (2.6)          1 (4.0)                       
  Students                 198 (51.7)        9 (36.0)                      
  **Religion**                                                             
  Christianity             262 (68.2)        15 (60.0)   0.000   2         Significant
  Islam                    122 (31.8)        10 (40.0)                     
  **Level of education**                                                   
  No formal education      9 (2.5)           1 (4.0)     0.001   5         Significant
  Primary school           13 (3.6)          2 (8.0)                       
  Secondary school         79 (21.7)         12 (48.0)                     
  Tertiary school          264 (72.3)        10 (40.0)                     
  **Marriage settings**                                                    
  Monogamy                 152 (40.5)        11 (44.0)   0.878   3         Not significant
  Polygamy                 29 (7.7)          2 (8.0)                       
  Single parent            19 (5.1)          2 (8.0)                       
  Unmarried                175 (46.7)        10 (40.0)                     
  **Age group (years)**                                                    
  15--20                   76 (20.3)         3 (12.0)    0.751   3         Not significant
  21--30                   209 (55.9)        16 (64.0)                     
  31--40                   65 (17.4)         4 (16.0)                      
  41--49                   24 (6.4)          2 (8.0)                       
  **Parity**                                                               
  ≤4                       136 (90.1)        12 (92.4)   0.987   5         Not significant
  \>4                      15 (9.9)          1 (7.7)                       

**Abbreviations:** df, degree of freedom; PMTCT, prevention of mother-to-child-transmission.
